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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the washing station for washing a semiconductor wafer 
by fluoric acid in a manufacturing process especially about the washing station of the semiconductor 
wafer used for manufacture of a semiconductor device. 
[0002] 

[Description of the Prior Art] In manufacture of a semiconductor device, it is necessary to keep the front 
face of a semiconductor wafer pure. It is because there is fear of the portion alloying and making pn 
junction short-circuit etc. when this semiconductor wafer is heated, while the foreign matter which 
causes wiring short-circuit and an open circuit, and contains a metal had adhered to the semiconductor 
wafer front face, "Syhen there was contamination of the foreign matter having adhered to the 
semiconductor wafer front face for example, on the occasion of photo etching. 

[0003] Although pre-washing beforasoxide-film generation, post-washing after photo etching, etc. need 
to be washed in order to prevent these Conventionally, as shown in drawing 2 , the wafer carrier 2 which 
laid the semiconductor wafer 3 is immersed into the processing tub 1. Fluoric acid opening a bulb 16 
and supplying it to the processing tub 1 by the feed pump 5 from the chemical tank 4, and pure water 6 
opening a bulb 17, supplying it to the processing tub 1 on the other hand, and circulating this fluoric acid 
and pure water with a circulating pump 7 The semiconductor wafer 3 was washed having filtered with 
the filter 8 and mixing uniformly. In addition, the bulb for circulation in 12 and 14, and 13 and 15 are 
the bulbs for waste fluid. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the aforementioned conventional washing 
station, 2% of error also produced the minimum about the reproducibility of the mixed composition ratio 
of fluoric acid and pure water, and homogeneity was also comparatively low. For this reason, in etching 
of a semiconductor wafer with this mixed processing liquid, there was a problem of being hard to realize 
a desired etching rate. 

[0005] Then, the reproducibility of the mixed composition ratio of the mixed processing liquid of fluoric 
acid and pure water and homogeneity are high, and this invention aims at offering the washing station 
which can realize the desired amount of etching. 
[0006] 

[Means for Solving the Problem] So that it may connote the semiconductor wafer which washes and the 
pure water and fluoric acid which were sent into the processing tub put into the processing liquid which 
diluted fluoric acid with pure water, and this processing tub may be mixed uniformly, in order that the 
washing station of this invention may solve the above-mentioned technical problem The circulatory 
system which has a circulating pump, a filter, etc. in order to circulate this processing liquid, In order to 
send the pure water and fluoric acid of the specified quantity into the aforementioned processing tub 
based on measurement of the fluorine ion concentration meter which measures the concentration of the 
processing liquid under circulation, and senses the change, and this fluorine ion concentration meter, it 
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has the rate controller which controls the flow rate of the aforementioned pure water and fluoric acid. 
[0007] 

[Function] In this invention, controlling the flow rate of pure water and fluoric acid by the rate 
controller, pure water and fluoric acid are supplied into a processing tub, the semiconductor wafer which 
washes in this processing liquid is immersed, the dust which adhered to this semiconductor wafer with 
this processing liquid is removed, and it**********s and for example, an unnecessary diacid-ized 
silicon film etc. is removed. 

[0008] First, this processing liquid is circulated so that the pure water and fluoric acid which were sent 
into the aforementioned processing tub, for example by the circulating pump may be mixed uniformly, 
and after measuring the concentration of the processing liquid under this circulation, losing change of 
concentration and becoming fixed with the fluorine ion concentration meter which senses fluoride ion 
electrically, the aforementioned rate controller adjusts so that it may become predetermined fluorine ion 
concentration. In below predetermined fluorine ion concentration, unstopping the pump to which the 
fluoric acid of the amount of amendments is related [ intermediate ] by this rate controller etc. carries 
out, this is supplied to the aforementioned processing tub, and, in more than predetermined fluorine ion 
concentration, it carries out conversely by supplying the pure water of the amount of amendments to the 
aforementioned processing tub. 

[0009] It washes putting in a semiconductor wafer with a carrier etc. the appropriate back and in the 
aforementioned processing tub, and circulating the aforementioned adjusted processing liquid again, for 
example, filtering this processing liquid with a filter. 
[0010] 

[Example] Hereafter, one example of the washing station concerning this invention is explained using 
drawing 1 . Drawing 1 is the block diagram showing the system configuration of the washing station in 
an example. 

[001 1] The concentration surveillance box 9 with which the washing station of this example is installed 
into [ the processing tub 1, a bulb 12, and fluorine ion concentration ] a total of ten, The circulatory 
system 21 through which this order is equipped with the circulating pump 7, the filter 8, and the bulb 14 
in the state where it is connected mutually, and washing processing liquid circulates, The bulb 17 which 
controls discharge and interception of pure water by switching action, and the chemical tank 4 by which 
fluoric acid is stored, The bulb 16 which controls discharge and interception of fluoric acid by switching 
action, and the feed pump 5 which is directly linked with the chemical tank 4 and sends out fluoric acid 
to a bulb 16 from the chemical tank 4, It has the bulb 13 for waste fluid located in the middle of the path 
which connects the interstitial segment and the processing tub 1 of the rate controller 1 1 which manages 
the fluoric acid to the circulatory system 21, and the amount of supply of pure water, and the circulating 
pump 7 and the concentration surveillance box 9, and the bulb 1 5 for waste fluid located in the side of 
the circulatory system 21 . Although the processing tub 1 is equipped with inner lift la and outside tub 
lb, flows processing liquid into inner lift la and washes by immersing the carrier 2 which loaded this 
processing liquid with the semiconductor wafer 3, outside tub lb is prepared so that inner lift la may be 
connoted, and it catches during washing the processing liquid which overflowed from inner lift la, and 
makes this processing liquid flow into the circulatory system 21. 

[0012] In order to generate processing liquid, a bulb 17 is unstopped by the rate controller 1 1, the pure 
water 6 of the specified quantity is supplied to the processing tub 1, next a bulb 16 is unstopped by the 
rate controller 1 1, and the fluoric acid (HF) of the specified quantity is supplied to the processing tub 1 
by the feed pump 5 from the chemical tank 4. Mixture of fluoric acid and pure water is made uniform 
the appropriate back, unstopping bulbs 12 and 14, operating a circulating pump 7, and circulating 
processing liquid in the circulatory system 21, where the bulb 13 for waste fluid is closed. 
[0013] And if the fluoric acid concentration of processing liquid is measured during this circulation and 
the output value from fluorine ion concentration 10 [ a total of] becomes fixed by fluorine ion 
concentration 10 [ a total of] which senses fluoride ion electrically and displays the concentration with 
voltage, circulation will be stopped as that to which a mixed condition of processing liquid became 
uniform completely. 
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[0014] The appropriate back, a rate controller 1 1 adjusts so that it may become predetermined fluorine 
ion concentration. In below predetermined fluorine ion concentration, a bulb 1 6 is unstopped for the 
fluoric acid of the amount of amendments by the rate controller 11, this supplies the processing tub 1 
from the chemical tank 4, conversely, in more than predetermined fluorine ion concentration, a bulb 17 
is unstopped, and it performs it by supplying the pure water 6 of the amount of amendments to the 
processing tub 1 . 

[0015] Although washed putting in the semiconductor wafer 3 carried in the carrier 2 in inner lift la the 
appropriate back, and making the circulatory system 21 circulate through the above-mentioned 
processing liquid of a concentration adjustment again, it carries out with a filter 8 at this time, filtering 
the processing liquid under circulation. 

[0016] Thus, after washing of the semiconductor wafer 3 is completed, bulbs 12 and 14 are closed, the 

bulbs 13 and 15 for waste fluid are unstopped, and processing liquid is discarded. 

[0017] 

[Effect of the Invention] Circulating processing liquid in the washing station which starts this invention 
as explained above, by controlling to read fluoric acid concentration and its change correctly, and to 
maintain fluorine ion concentration at a predetermined value with the fluorine ion concentration meter 
which measures the concentration of fluoric acid, the reproducibility of the mixed composition ratio of 
the mixed processing liquid of fluoric acid and pure water and homogeneity become high, consequently 
a washing station with little dispersion in the amount of etching can be realized. 

[Translation done.] 
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(54) CLEANING DEVICE 
(57)Abstract: 

PURPOSE: To contrive to increase the reproducibility 
and uniformity of the mixed compositional ratio of the 
mixed treating liquid of a hydrofluoric acid and pure 
water. 

CONSTITUTION: A cleaning device has a treating tank 
1, which involves semiconductor wafers 3 to be cleaned 
and in which a treating liquid obtainable by diluting a 
hydrofluoric acid with pure water is put, a circulating 
system 21 having a circulating pump 7 for circulating the 
treating liquid so that the pure water and the hydrofluoric 
acid, which are sent in this tank 1, are evenly mixed with 
each other, a filter 8 and the like, a fluorine ion 
densitometer 10, which measures the concentration of 
the circulating treating liquid and senses variations of the 

concentration, and a flow rate controller 1 1 , which controls the flow rates of the pure water 
and the hydrofluoric acid for sending a prescribed amount of the pure water and the 
hydrofluoric acid in the tank 1 on the basis of the measurement of this densitometer 10. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the system configuration of the washing station concerning 
one example of this invention. 

[Drawing 2] It is the block diagram showing the system configuration of the conventional washing 
station. 

[Description of Notations] 

I Processing Tub 

3 Semiconductor Wafer 

4 Chemical Tank 

5 Feed Pump 

6 Pure Water 

7 Circulating Pump 

8 Filter 

10 Fluorine Ion Concentration Meter 

II Rate Controller 

12 14 Bulb of the processing liquid circulatory system 

16 Bulb for Fluoric Acid Supply 

1 7 Bulb for Pure Water Supply 
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